Abstract: Treatment options for the Dupuytren contractures vary from percutaneous needle aponeurotomy, open fasciotomy or fasciectomy, dermofasciectomy, and more recently, injectable collagenase. Although utilization of injectable collagenase avoids a formal surgical procedure, not all patients are eligible and some patients do not feel comfortable with an enzyme injection or the associated risks, which may include hematoma, wound dehiscence, or tendon rupture. This study describes the technique and early results of partial fasciectomy through a mini-incision approach as an additional treatment option for Dupuytren contractures. We found that this procedure results in contracture correction with a low rate of complications and thus provides the surgeon with an alternative treatment option to offer patients.
HISTORICAL PERSPECTIVE
Many options exist for the treatment of Dupuytren contractures and the success of each procedure varies greatly throughout the literature. 1 Complete fasciectomy is the most invasive intervention with the highest rate of complications, 2-4 but has consistently low recurrence rates. [2] [3] [4] Percutaneous aponeurotomy provides a less invasive alternative which is ideal for patients with smaller contractures; however, contractures tend to recur more rapidly and frequently than in those patients who undergo open fasciectomy. 5 Injectable collagenase (Xiaflex; Auxilium Pharmaceuticals, Malvern, PA) recently became available and has shown promise as a nonoperative approach for the treatment of Dupuytren contractures. 5 Although recent studies [6] [7] [8] [9] [10] show that injectable collagenase results in adequate correction for metacarpophalangeal (MCP) contractures, its effectiveness at the proximal interphalangeal (PIP) joints is less successful, particularly in patients with more severe contractures. In this study we describe the technique of partial fasciectomy performed through a miniincision approach, provide an analysis of our complications, and finally report on early outcomes in our series of patients. To our knowledge, previous publications describing this procedure are outdated or have included limited numbers of patients without a focus on the procedure. [10] [11] [12] [13] [14] 
INDICATIONS/CONTRAINDICATIONS
Partial fasciectomy through a mini-incision approach provides an additional treatment option for patients with Dupuytren contractures. Patients with contractures >30 degrees at MCP joints or any measureable contracture at PIP joints are offered this treatment option. Similar indications are utilized for offering a collagenase injection, but not all patients qualify (on the basis of exclusion criteria listed by the drug distributor) and still other patients do not prefer the risks associated with the enzyme injection. For example, currently approved injectable collagenase is not indicated for patients on blood thinners, who cannot temporarily stop their medication. 6 Although studies indicate that <1% of patients with injections of collagenase experience the complication of a tendon rupture, 5 some patients have expressed concern of this potential occurrence and would prefer the partial fasciectomy with mini-incisions over the enzyme injection. Additional obstacles may include health insurance coverage and related financial concerns including co-pays, which can both limit the use of injectable collagenase for certain patients. It should be noted that there are also specific contraindications to partial fasciectomy through a mini-incision approach. Patients who have recurrence of cords after a total fasciectomy with Brunner incisions are not offered the transverse mini-incision approach.
TECHNIQUE
This minimally invasive procedure is performed under either regional or general anesthesia. Local anesthesia is discouraged as this may obscure soft tissue planes. A well-padded pneumatic tourniquet is utilized to minimize bleeding and enhance surgical visualization. Separate 1-cm transverse incisions are marked out over the stout pretendinous cord. Actual incision length is dependent on determining the necessary length needed to adequately visualize the diseased fascia and allow placement of retractors to protect the neurovascular bundles before excision of diseased fascia. Potential incisions range from proximal to the proximal palmar crease to beyond the PIP joint (Fig. 1) . Incisions are strategically placed to allow for correction of contractures rather than a certain distance between each incision. An area of maximum tension is often identified proximally, whereas distal incisions are utilized as necessary to achieve correction of MCP and PIP contractures. Each level of joint involvement (MCP vs. PIP) leads to a varying number of incisions required to obtain near complete correction. Digits with PIP contractures often require additional incisions to achieve correction (Figs. 2, 3 ).
In cases with diseased tissue contributing to both MCP and PIP contractures, proximal incisions in the palm are made first. For residual PIP contractures, incisions are then placed as distal as necessary with certain cases requiring the distal most incision at the level of the A4 pulley, a level where diseased fascia typically terminates. If 2 digits are addressed with this technique, it is often because the pretendinous cord exhibits a branching or "Y" shaped pattern that results in contracture of 2 adjacent digits. In this instance, simple incisions are used to resect the diseased fascia as in the case of a single digit contracture. If it appears that multiple incisions would be required to achieve correction, we recommend a classic Bruner extensile exposure or a longitudinal incision with multiple z-plasties for exposure of a larger area of diseased fascia.
Regardless of the number of joints or digits that are involved in the contracture, the specific technique for each incision is the same. Skin is sharply incised over the transverse markings and hemostasis obtained with bipolar electrocautery. Neurovascular bundles are identified and carefully protected before 1 to 2 cm segments of Dupuytren cords are excised at each incision site. We find it useful to use reverse or "baby" Hohmann retractors to expose the diseased fascia in its entirety. In addition to adequately visualizing the cord, these retractors help prevent inadvertent injury to both the underlying flexor tendons and adjacent neurovascular structures. In each case, full extension is achieved before skin closure with 4-0 nylon sutures and application of a plaster splint with the digits maintained in extension.
COMPLICATIONS
Seventy-five surgeries have been performed on 67 patients with 17 known complications. The most common complication, which occurred a total of 12 times, was paresthesias. By the 6-week postoperative follow-up, 8/12 patients' symptoms had resolved. In addition, there was 1 epineurial injury (digital nerve encased within cord) that was repaired with a single 8-0 nylon suture, 2 cases with serous drainage or slight erythema that resolved with antibiotics, 2 wound dehiscence that resolved with local wound care and antibiotics, and 1 slight hypertrophic scar.
REHABILITATION
At 1 week, the surgical dressing is removed and patients are placed in an extension splint of the involved digits. Active range of motion exercises for both the wrist and digits are started either through a home exercise program or formal therapy. Sutures are then removed at 2 weeks with continuation of active/active-assisted range of motion exercises and splinting. Patients are also instructed on appropriate scar massage techniques. Strengthening as tolerated is started at postoperative week 4. At 6 weeks, patients are instructed to return to all normal activities and continue all therapy exercises and splinting as needed. Seventy-five surgeries were performed on 67 patients with final follow-up occurring at an average of 6.1 weeks (range, 2 to 35 wk). At final follow-up, mean contracture was 3.8 degrees (range, 0 to 40 degrees) for 
CONCLUSIONS
Partial fasciectomy through a mini-incision approach provides an additional surgical option for patients who desire a less invasive surgery than total fasciectomy or more predictable results than nonsurgical injectable collagenase (particularly at PIP joints). Specific benefits to mini-incision partial fasciectomy include decreased operative time, less pain at surgical site, less severe wound healing problems, and faster return to preoperative activities compared with traditional open procedures. In addition, relative to percutaneous needle aponeurotomy, this procedure allows the operating surgeon to visualize critical structures before their removal thereby minimizing the risk of injury to neurovascular bundles and nearby flexor tendons. Our data suggests that minimally invasive partial fasciectomy for Dupuytren disease represents a safe and effective treatment option with encouraging short-term data.
Future studies directed at long-term follow-up of this technique and prospective clinical trials comparing this technique with others would be useful in comparing efficacy, risk, and other socioeconomic factors.
